
CCXOS C06ETCKMX 
COUUWCWCCKMX 

pecnvB/wH 



TOCy/lAPCTBEHHbltt KOMMTET 
no M306PETHHM9M M OTMPbTTMRM 
nw rHHT CCCP 



gij....ifiniaan A1 



(51)5 E 21 B 29/10 



OnMCAHME M30BPETEHMH 

K ABTOPCKOMY CBMAETEJTbCTBy 



(21) 4446602/23-03 

(22) 25.04.88 

(46) 23.10.90. Bon. * 39 

(71) BcecoiojwR HayMHo-MccneAOBaxenb 

CKHtt HHCTHTyT flypOBOfl TeXHHKM 

(72) A.A.UmChh, B.B.ToponwHMH, 
A.H.rjiaAKMx t C.n.TapacoB 

h A.B.npaHeBCKMft 

(53) 622.245.4 (088.8) 

(56) ABTOpCKOe CBHACTeAbCTBO CCCr 

W 1035192, wi. E 21 B 33/10, 1981.. 

AsTOpcKoe cBMnercjibCTBO CCCP 
* 11*1184. KH.E2IB 29/10, 1983. 

(54) O10C0B yCTAHOBKH IUIACTUPH B HH- 
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JIOHHU 

(57) M306PCTCMMC OTHOCHTC* K He&T&RP* 

6biBa«ucfl npoMJBJieHHOCTM h npcAHaaMaue- 
ho ahh pe mokt a o6caAHMX kojiohh h M30- 



JWUHH OOBOAHKroHXCM npOAyXTHBBMX WlBC" 

tob b soHe nep*opauHM. Uenb - ooecne- 
wiwe # 3KOH0MfH MaTcpnana nnacrwp* . Ha 
rpyOax cnycxawT rHAPasn* vxiie jaxe " 
pu c yiuioTBMTcnbHMW sncMeKTai« m yc- 
raHOBneutuft Ha hhx nnacmpb. 3areM 
BepxKMft Topea mMne.ro ytuiorKHTenbHoro 
snenema ngu>aBmmecicoro naxepa paa- 
McmaOT KanpoTMB BMWieft rpa*mM mhtc P - 
B ana HerepneTHMHocTH. AnHKy nnacropii 
BUWHcnuwr no MaTe Marti lecxoA *opMyiie, 
DpoHSBOAUT sanaxcpoBKy ynnoTKXTejibHbix 
»encHTOB naxepa b xotmewx yuacTxax 
nnacTwpa'M paciiMpcHHC jmacrupii no Bcefl 
i Annue nyTen cosAawtfl MiOwowro Aime- 
* kkx b ynnoTKHTCJibiwx sncMCHTax naxeppB h 
b HexnaxepHoA sokc. Taxoe pacnoflome- 
hhc nnacTMpa o6ecnewBaeT coxpaHHocrb. 
ero H o6caA«oft xonoHUbi b HKTepBane, 
ocjiaOncHMOM oTBepcTHJini. 4 hji. 



HsoOpereHHe othochtc* x He*reAOow- 
Bamefl npoM-aneHHocTH , a MMeMMO k 
cnocooaM pcMOMTa o6caA»ix xonoHH, a 
raioMs HsanHUKH o6boahhbiiiiixc* npoAyx- 
thbhux nnacxoB b 3CHe r 2P *opaUHK. 

Uenbio H3o6peT.HMB HB/iH.TOi o6ccne 
Me me skokomhh MaTCpnana nnacmpn. 

Ha 4«r. 1 H3o6pa*eH naKcp cflBoeH- 
HHfl roapaiinHMecKHfl (HPC) c ycraHOBneH- 
hmm Ha Hen nnacTbipen b tp aHcnopTHOM 
nonoxeHH::* «a *«r. 2 - to *e. npn _ 
sanaxepoBxe ero ynnoTHHTenbHUX anenen 
tob na m^cTupe; Ha 4«r. 3 - to *e, 
npn npHmaTHHKOKueruxy^acTKOB nnac™- 
pr. k oCcaAHofl kojiohhc; Ha 4*«r. * - 
to *a, np« BaBepoewH npnmaTH* KOHue- 



*bux yiacTKOB h A«*0P»«P©» aHHM cpeAHe- 
ro yuacTxa nnacmpn AO KacaHHH -c mrr- 
peKHefl noBepxHOCTbio oocaARoft kojiohhu. 

Cnocofi ycraHOBKH nnacTHp* b hhtcp - 
sane HerepMeTHiHocTH oochahoA kohoh- 
w pearoisyeTCii cneny**BHx oopasoM. 

Ma rHAPaBiuiMecKHft jnaxep,, bkjuombio- 
.epxHHft I h wacHHH 2 ynnoTKHTenb- 
me 9JieMeHTU, Me«Ay kotopuw pasHeweH 
nHMepemtHanbHUft xnanaH 3, ycraHaiuiH- 
saeTcx MeTanjumccxHfl nnacTupb A, ko- 
ropuft 4«ncHpyeTCH Ha naxepe ynopar« 5 
H 6. PaccTOHHHe Mew ynnoTHHTenbKWMH 
SAeNeirraMH I h 2 ycTaHasnHBaeTC* b 

3SBHCHM0CTH OT A"HHhl TUiaCTWPH , ^:ipe- 

AeneuHoro no smhchmocth, h o6ecr.e«ie- 
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mm nanuoro aaxptmta ynnoTKMTejibiux 
sneMeirroa I h 2 kohu>buhh yqacTKaHH 
nnapnipji. 

Arama nnacmtpx BfclfapaeTCJt B COOT- . 
BCTCTIKH CO CJl€AyWCHeA SaBMCMMOCTWO 

rae L 7 AnHBA nnacntp«| m; 

lj atchh* RtrrepBana HerepMeTHtiHoc-W 

TM OOCBAKOA KOQOHHU, m; 



la%^ AHHBa yiUIOTKHTCJIbKOrO SJXCMeK- 



va rn ap Avmne cxq ro naxepa, m;- 
P AaaneBHe b fhap aanH ve cxmx na- 
* xepax npn npHxanui xoKueBux 
jmacTKOB nnaCTMpH f MIIa| • 
1 paccro«HH« or ycTba cxaaxHHbj 
. *AD sapxHeft rpammu HHTepsana 
BerepMeTHWocTH oOcaABoft xo-. 

AOHHU, Ml 

B - Honynb y npyrocTH NarepM an a 
\ Tpyfl, Ha xoropux upohsboaht- 
cji cnyck txnacTbipa, Mlla; 
C - OTHoacHHe HapyxHoro AHaMerpa 
k BsyTpeBBexy TpyO, na xoro- 
pux npOH3B9^HTO! cnycx nnacru- 

.XOdMuuHairr Dyaccona MarepH— 
ana Tpy0 t aa xoTopux nponsBO-. 
mrcx cnycx nnacnrpfl 
Baxep c nnacrwpew A cnycx aeTca^Ha 
xacocao-KOMnpeccopiMt TpyOax (hc no-, 
xaaaw) B oo*caAHy» xonoaay 1 x Hirrep- 
»any J 0 BerepteTHCTocni , ocnaQneHHony 
OTBepcraaHB 8. HhxhhA ymxoTBUTeiibBuA 
an e Near 2 y craaaanMBaxrr Tax t wobbi 
\*ro aepxauft Topeq own HanpoTHs HHxjteft 
rpaHHm* HBrepaana 1 0 • OpH 3tom paccro- 
UBie h«aT hhxhhm topaom Bepxnero yn- 
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. jioTHHTenmoro sneMeBTa 1 h BepxneA 
rpaHKipj Harepsana 1 0 coctbbht Berafw- 

Hy a, pasHyx* 2 g'^ffiffi h ywniBajoqyx* 

• yAnuKCHMa HacocHo-xofttnpeccopHux Tpyo* 

• npH ycTBHOBe rniacTupa. Cosabxtt b naxe-**. 
pa HstfbrroiHoe nanneme nop*Axa 2-3 Mlla 

h aanaxepoBbiBaxrr ynnoTHHTCKbie ancMCR- 
tu ) h 2 b xoHqeBUx yiacrrax nnacTupx 
A (<t**r. 2)* noBtmaxfT flaanewe b naxe- # 
pc HpacuHpflwr ero CHiiana ynnoTHH- 50 
TeJibHbfm 9ncMeuTa>«i 1 k 2 coorBeTCTBy- 
xapte xotmeBbie yiacTxn rinacrupa 
($hi\ 3)* Docne iero OTxpuBaerca AH<Jr- 
^epeHUHanbHb^! xnanau 3, npeAaapHTenb- 
ho HacTpoeHKuft ua 3 an an ho e naarreKHe , 55 
H paGoieJ) &axocTbX! paanHpHitrr cpenroow 
qacTb nnacTupH. Aaaneuie B naxepe no- 
BbmajoT ao pacneTHoro P4 eOecnewBaio- 
taero npMxaTHe xoHuesux ynacTxos ruiac- 



tup*» AflBJieiofeM P^, npa 9tom cpeAuaa 
MacTb nnacrbipa b MfrrepBane l c Ae*op- 
mpycTCii pacMeniUM AaanemieH P^^P/ 
AO xacauHa c BHyrpcHHefl qoaepxHocTbio 
o6caAHofl xonoHHbi Ann HcxnxnieKHa tiarpy- 
30K Ha HHTcpBan 1 0 (4Hr f A). B npoqcc- 
ce y era hob kh nnacrupb A auecTe c naxe- 
Poh nepeMeqaeTca OTBocHtenbHo HHrep- 
Bana 1 0 06 cbahoh xojiohku aa BenaviHy 
a/2 , ho ojiaroAap* wJOopy ahmhu nnap- 
Twpa h cooTBeTCTByxmeft ero opneKTauHH 
nepcA ycTBHOBKoA ot ho ch Ten b ho hhxhcA 
rpauHAu HHTepsajra 1 # , xoKueoue yiacr- 
xh nnacTMpa, npHxanje x oOceahoh ko- 
noHHC t OyAYT HaxoAHTbca BBe HurepBana 
l 6 urn paBHOM paccroaBKH a/2 or coot- 
BeTCTByxsBix cro rpaHHA. Taxoe pacnono- 
xchhc nnacTbipn oCecnewr coxp aHaoc* b 
ero h o6caAHoft xojiohku b" HKTepBajKt, 
ocnaOneBHOM otb epcrn # 

• O p N * JI a H300p eVHH 

CnocoO y ctbhobkh nnacTW^a « hhtcp- 
aane He rep mbth^hocth oOcoahoh xonoH- 
hu # BKnnttaxmKH cnycx Ha TpyOax ruA* 
pasnH^ecKHx naxepoB c ynnoTHUTenbHbt- 
mi sneMeHTaMH h ycraHOBneuaoro Ha hhx 
nnacTupa f sanaxepoBxy ynnoTHHTenbHbix 
BJieMeHTOB naxepa b xoHueaux yqacrxax 
nnacTupa h pacsnipeBKe nnacrupx no 
Bceft AnHBc nyieM CQ3AtHHx uaCuTO^Horo 
AaBneHHa b ynnoTHHTenbHbix sneMeutax 
naxepoB H b Mexnaxepnoft sone, o t n h- 
q a » r h ft e n TeM t vro t -c AenbK> 
oOecneteHHji skohohkh HarepHana nnacrbi- 
pa t nocne cnycxa nnacTwpa Bepxnifl to- 
peu BHxHero ynnoTRHTenbHoro aneMemra : 
ranpasnH^ecxoro naxepa pasHeqaxrr Ha- 
npoTHB HHJKHeft rpaHKUM. HHTepBana He- 
repMeTHiHocTH 9 a nnHHy nnacTupa buOh- 
panr b cootbctctbhh co cneAyxmeft saBH— 

CHKOCTbX) 



• E(C a -l) 

me L- flrtHHa nnacTbipa t m; 

1^ - AnHHa HHrepBana HerepMeTHu- 
hocth oOcaAHOft xonoHHbi, m; 
i o .j - AriHHa ynnoTKHTejibHoro weMeH- 
' Ta rHApaanHHecxbro naxepa, m; 
* P - AasneKHe b ntApaanHsecKHx na- 
xepax npH npnxaTHH xoHueBbix m 
yuacTXOB nnacrwpH, Mlla; 

1 - paCCTOHHHe OT yCTbfl CKB33KH HbJ 

no sepxHefl rpaHHitu HHTepaana 
HerepMCTHMHocTH o6caAHoft ko- 
jioHKhi, m; 

E - Monynb ynpyrocTH MaTepHana 



cnycit iBiacmpn,Mn«| 
oxHoaeHHe HapyMoro wa^rp. , 
W, «a kotopwc 



.npoMaaoAHTca cnycn luiacnip*; 
" ~ K05 *4«UMeHT nyaccoaa Karepuan 
rpyfl, ua kotopux npoHs«> W Tca 
cnycx nnacnipH, 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper I and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 



C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

u is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval l 0 
■ u P/(l-2p.) 

is the quantity a, equal to 2 g ^ ^ , taking into account the elongation of the tubing 

during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig 2) The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P, 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P h where the middle portion of the patch in the interval / 0 is deformed by the 
calculated pressure P 2 « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval /o of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval /o, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval /o at equal distances of all from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

H is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 



/p.e. 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



all 

to 

a/2 



Fig. 3 



Fig. 4 



Editor V. Bugrenkova 
Order 3257 



Compiler I. Levkoeva 
Tech. Editor L. Serdyukova 



Proofreader I. Muska 
Subscription edition 



Run 469 



All-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNHPI] 
4/5 Raushkaya nab., Zh-35, Moscow 1 13035 



'Patent" Printing Production Plant, Uzhgorod, 101 ul. Gagarina 



Page 8 



1601330 




TRANSPERFECT TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
and belief, true and accurate translations performed by professional translators of 
the following Patents and Abstracts from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
IOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON, DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 9091 14 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804543 A3 
Patent 1686123 Al 
Patent 1677225 Al 
Patent 1698413 Al 
Patent 1432190 Al 
Patent 1430498 Al 
Patent 1250637 Al 
Patent 1051222 A 
Patent 1086118 A 
Patent 1749267 Al 
Patent 1730429 Al 
Patent 1686125 Al 
Patent 1677248 Al 
Patent 1663180 Al 
Patent 1663179 A2 
Patent 1601330 Al 
Patent SU 1295799 Al 
Patent 1002514 



3600 ONE HOUSTON CENTER. 1221 MCKINNEY. HOUSTON. TX 77010 I TEL 713 650-0440 FAX 713 6S0-0439 WWW.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/Abstract Translations) 



Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001. 



Signature, Notary Public 






Stamp, Notary Public 
Harris County 
Houston, TX 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
<Q'FADED TEXT OR DRAWING 

J^BLURRED OR ILLEGD3LE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

J2i*EFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



